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COVID-19
(Coronavirus)
Impact Update

IBISWorld's analysts constantly monitor the industry impacts of current events in real-time – here is an update of
how this industry is likely to be impacted as a result of the global COVID-19 pandemic:

• The Petrochemical Manufacturing industry is heavily reliant on commodities, including oil. As prices collapsed,
revenue suffered. For more detail, please see the Industry Globalization chapter.

• Industry products are primarily sold to other manufacturers, namely the Plastic and Resin Manufacturing industry
(32521CA). As manufacturing industry slows, this could decrease demand for petrochemicals. For more detail,
please see the Demand Determinants chapter.

• The industry's level of competition is forecast to increase amid a shrinking market for industry services. For more
detail, please see the Basis of Competition chapter.
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About IBISWorld
IBISWorld specializes in industry research with coverage on thousands of global industries. Our comprehensive data and in-depth analysis help
businesses of all types gain quick and actionable insights on industries around the world. Busy professionals can spend less time researching
and preparing for meetings, and more time focused on making strategic business decisions that benefit you, your company and your clients. We
offer research on industries in the US, Canada, Australia, New Zealand, Germany, the UK, Ireland, China and Mexico, as well as industries that
are truly global in nature.
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About This Industry
Industry Definition This industry manufactures petrochemicals, which are chemicals derived from petroleum and natural gas. Key

products include ethylene, propylene, butylene, benzene, toluene, styrene, xylene, ethyl benzene and cumene.
These products are used in the production of consumer products, automotive components and various durable and
nondurable goods. Organic compounds, such as ethyl alcohol, in addition to inorganic chemicals, such as carbon
black, are excluded from the industry.

Major Players NOVA Chemicals Corporation

The Dow Chemical Company

Shell Canada Ltd.

Imperial Oil Limited

Main Activities The primary activities of this industry are:

Manufacturing benzene from refined petroleum or liquid hydrocarbons

Manufacturing butadiene/butane and butylene from refined petroleum or liquid hydrocarbons

Manufacturing cumene from refined petroleum or liquid hydrocarbons

Manufacturing ethane made from refined petroleum or liquid hydrocarbons

Manufacturing ethylene made from refined petroleum or liquid hydrocarbons

Manufacturing isobutene/isoprene made from refined petroleum or liquid hydrocarbons

Manufacturing propylene made from refined petroleum or liquid hydrocarbons

Manufacturing styrene made from refined petroleum or liquid hydrocarbons

Manufacturing toluene made from refined petroleum or liquid hydrocarbons

Manufacturing xylene made from refined petroleum or liquid hydrocarbons

The major products and services in this industry are:

Ethylene

Propylene

Styrene

All other
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Supply Chain

SIMILAR INDUSTRIES

Oil Drilling & Gas Extraction in
Canada

Petroleum Refining in Canada Inorganic Chemical Manufacturing
in Canada

Organic Chemical Manufacturing in
Canada

       

       

RELATED INTERNATIONAL INDUSTRIES

Petrochemical Manufacturing in
the US

Lubricants and Other Petroleum
Product Manufacturing in
Australia

Organic Chemical Material
Manufacturing in China

Organic Basic Chemical
Manufacturing in the UK

Organic Basic Chemical
Manufacturing in Ireland
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Industry at a Glance
Key Statistics

$6.1bn
Revenue

Annual Growth

2016–2021

-1.1%

Annual Growth

2021–2026

1.4%

Annual Growth

2016–2026

 

$329.7m
Profit

Annual Growth

2016–2021

-22.1%

  Annual Growth

2016–2021

 

5.4%
Profit Margin

Annual Growth

2016–2021

-12.4pp

  Annual Growth

2016–2021

 

12
Businesses

Annual Growth

2016–2021

-9.7%

Annual Growth

2021–2026

-3.6%

Annual Growth

2016–2026

 

1,741
Employment

Annual Growth

2016–2021

-3.0%

Annual Growth

2021–2026

0.2%

Annual Growth

2016–2026

 

$218.4m
Wages

Annual Growth

2016–2021

1.7%

Annual Growth

2021–2026

0.5%

Annual Growth

2016–2026

Key External Drivers % = 2016–21 Annual Growth

-2.1%
Demand from plastic and resin
manufacturing

8.5%
World price of crude oil

8.7%
World price of natural gas

1.5%
Canadian effective exchange rate
index

 
Industry Structure

POSITIVE IMPACT

  Technology Change
Low

MIXED IMPACT

  Life Cycle
Mature   Industry Assistance

Medium / Increasing

  Barriers to Entry
Medium / Steady

NEGATIVE IMPACT

  Revenue Volatility
High   Capital Intensity

High

  Concentration
High   Regulation & Policy

Heavy / Increasing

  Industry Globalization
High / Increasing   Competition

High / Increasing

 

Key Trends

 A key factor has been the incredible volatility of oil and
natural gas prices

 The housing sector is a key buyer of downstream products
made with industry goods

 The cost of production has fallen due to the collapse of
prices for crude oil and natural gas

 Continued economic growth will lead to increased per capita
disposable income

 Natural gas is priced lower domestically due to the surge of
natural gas production

 While many new projects will take years to get off the
ground, it is likely that new facilities will open in the next few
years

 Price changes have affected an otherwise positive period for
the industry
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Products & Services Segmentation

 
Major Players SWOT

STRENGTHS

  Medium & Increasing Level of Assistance

  Medium Imports

  High Revenue per Employee

   

WEAKNESSES

  High Competition

  High Volatility

  Low Profit vs. Sector Average

  High Customer Class Concentration

  High Product/Service Concentration

  High Capital Requirements

   

OPPORTUNITIES

  High Revenue Growth (2021-2026)

  High Performance Drivers

  Canadian effective exchange rate index

   

THREATS

  Very Low Revenue Growth (2005-2021)

  Low Revenue Growth (2016-2021)

  Low Outlier Growth

  Demand from plastic and resin manufacturing
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Executive Summary Chain reaction: Improving economic conditions across North America are
expected to benefit the industry

The Petrochemical Manufacturing industry in Canada primarily produces ethylene, alongside a range of other
chemicals that serve as a precursor for several other chemical products that are ultimately used in the consumer
and industrial sectors. Industry revenue figures are closely linked to crude oil and natural gas prices, as those are
key inputs in the manufacturing process. Price increases or decreases for those commodities tend to get passed
along to consumers in the form of higher or lower product prices. As a result, industry revenue has experienced
volatility over the five years to 2021, primarily due to significant fluctuations in the prices of crude oil and natural gas,
which reached record highs in the years leading up to the reporting period before plummeting in 2015 and 2016, as
well as in 2020 due to the COVID-19 (coronavirus) pandemic. Overall, industry revenue has fallen an annualized
1.1% to reach $6.1 billion over the five years to 2021. However, revenue is forecast to climb 9.6% in 2021 alone as
the industry, as well as the economy, is expected to recover as the pandemic recedes. The pandemic and its
associated price volatility is also expected to cut into profitability over the five years to 2021.

Price changes have affected an otherwise positive period for the industry. In terms of units, the industry has
benefited from improving economic conditions across North America, which have stimulated consumer spending
domestically and in the United States, the industry's largest trade partner. Industry products are used in a variety of
applications, particularly in plastic goods and packaging. Rising consumer spending has stimulated demand from
downstream manufacturing industries that produce these products, such as the Plastic and Resin Manufacturing
industry in Canada (IBISWorld report 32521CA).

Industry revenue is projected to grow an annualized 1.4% to reach $6.5 billion over the five years to 2026. Input
price volatility will likely continue, which will keep pressure on industry prices and profit, while consumer spending is
forecast to slow, constraining growth. However, in recent years, provincial governments have attempted to boost the
sector through financial incentives. In 2018, Alberta announced $2.1 billion worth of financial incentives to stimulate
investment and has already received numerous project proposals.
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Industry Performance

Key External
Drivers

Demand from plastic and resin manufacturing

Demand from downstream user industries in the manufacturing sector, particularly the Plastic and Resin
Manufacturing industry increases demand for petrochemicals. Demand from plastic and resin manufacturing is
expected to grow in 2021.

 

World price of crude oil

Since raw materials make up a primary component of the industry's cost structure, the price of raw hydrocarbon
materials, such as crude oil, can have a key bearing on the industry's performance. As the price of crude oil rises,
the cost of manufacturing petrochemicals increases. This factor can cause some operators to increase
petrochemical prices, which would bolster revenue. The world price of crude oil is expected to increase in 2021.

 

World price of natural gas

The price of raw hydrocarbon materials, such as natural gas, can affect the industry's performance, as raw materials
are a main component of the industry's cost structure. As the price of natural gas rises, industry costs increase,
causing operators to raise prices and bolstering revenue. The world price of natural gas is expected to increase in
2021, representing a potential opportunity for the industry.

 

Canadian effective exchange rate index

The Canadian effective exchange rate index (CEER) measures the strength of the Canadian currency against its
major trading partners' currencies. When the CEER increases, competing imports become less expensive, while
exports become more expensive to international buyers. The CEER is expected to increase in 2021, posing a
potential threat to the industry.
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Current
Performance

The Petrochemical Manufacturing industry in Canada uses refined
petroleum and natural gas to manufacture a range of petrochemicals such
as benzene, butadiene/butane, butylene, cumene, ethylene,
isobutene/isoprene, propylene and styrene.

These petrochemicals are used in a wide variety of industrial applications and as inputs in the manufacturing
process of other products. While demand for industry materials is important for industry performance, industry
revenue is tied to fluctuations in the prices of major inputs, such as refined petroleum, natural gas liquids and natural
gas, as all products are derived from these commodities.

Accordingly, while industry production has generally been consistent, revenue has experienced wild swings over the
five years to 2021 in response to volatility in the prices of crude oil and natural gas. Overall, industry revenue is
expected to fall an annualized 1.1% to $6.1 billion over the five years to 2021. This includes growth of 9.6% in 2021
alone, as oil prices recover from historic lows due to the COVID-19 (coronavirus) pandemic, which severely cut into
revenue over 2020.

PRICE COLLAPSE

Major industry players, such as Shell Canada Limited and Imperial Oil
Limited, are global companies that are highly vertically integrated.

These companies operate across the supply chain, exploring and drilling for oil and gas before sending these goods
to refineries and chemical manufacturing facilities and then selling to market. As a result, industry determinants,
such as production levels and supply chain management, are considered across the supply chain, with managerial
decisions effectively spanning several industries. This means that industry revenue can be highly influenced by
exogenous factors, such as production levels, input prices and technological developments of both upstream and
downstream goods.

A key factor has been the incredible volatility of oil and natural gas prices over the past five years. Previous to the
reporting period, the rapid industrialization of emerging markets, such as China and India, led to soaring demand for
petroleum products and in response, the prices of both peaked in 2012. When input prices rise or fall, operators tend
to pass these savings or losses down the supply chain. As a result, prices were booming previous to the reporting
period, increasing industry revenue. However, the pace of these emerging markets growth began to slow while
production of oil and natural gas globally continued to rise, resulting in an imbalance between global supply and
demand that caused commodity prices to fall sharply. Prices collapsed in 2015 and 2016 and with the price of inputs
falling, operators passed these cost savings along to consumers in the form of lower petrochemical prices, cutting
into industry revenue. While prices temporarily recovered, the pandemic caused a similar fall, which was below the
initial collapse.
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MIXED DOWNSTREAM DEMAND

The housing sector is a key buyer of downstream products made with
industry goods.

Domestic housing markets have been volatile over the past five years, but they have risen an annualized 5.0% over
the five years to 2021. This has resulted in greater demand for polystyrene, which is manufactured using the
petrochemical styrene. In turn, the Polystyrene Foam Manufacturing industry (IBISWorld report 32614) has started
to increase production and purchase more petrochemicals. The Polystyrene Foam Manufacturing industry buys
styrene from petrochemical manufacturers to produce polystyrene foam goods, such as insulation.

Industry goods are also used in a variety of applications by downstream manufacturers. Over half of industry
revenue is generated through sales to manufacturers of plastics and related goods. Notably, while revenue for the
Plastic and Resin Manufacturing industry in Canada (IBISWorld 32521CA) has recently declined, this industry has
also likely lowered prices in response to diminished input costs.

For example, styrene is also used as a component in plastic packaging products and food service containers, while
propylene is used as a feedstock to make polypropylene, which is used to make plastic parts for the automotive
industry and as packaging for consumer products.

TRADE

International trade is an important component of this industry, with
exports accounting for 29.2% of revenue in 2021.

The vast majority of industry exports go to markets in the United States due to the lack of trade barriers but also
because petrochemicals are difficult to transport. The industry has been hampered by appreciation in the Canadian
dollar late in the period, which has made domestic products less affordable internationally. Demand volumes from
the United States appear to have been consistent, with exports increasing an annualized 0.9% to $1.8 billion over
the five years to 2021, as this appreciation is entirely concentrated within 2021.

Meanwhile, imports have experienced a decline in value. Notably, the Vantage Pipeline from the United States
became operational in May 2014, which would have facilitated increased import volumes into Alberta and Ontario.
However, given the weak price conditions, the value of imports is estimated to have declined an annualized 6.3% to
$711.0 million over the five years to 2021.

PROFITABILITY AND INDUSTRY STRUCTURE

Purchases of inputs are by far the largest expense operators.

Since the collapse of prices for crude oil and natural gas, the cost of production has also fallen. Large, vertically
integrated operators have passed on a large proportion of input price reduction, keeping profit steady, despite the
sudden influence of volatile prices. However, they were unable to do this during the pandemic, as demand for
industry products bottomed out, leading to a decline in profit. As a result, industry profit, measured as earnings
before interest and taxes, has decreased from accounting for 17.8% of revenue in 2016 to 5.4% in 2021.

Industry participation has varied over the past five years. The industry is very small, with fewer than 30 total facilities.
While some new facilities came online early during the reporting period, several have also closed during the second
half of the reporting period. As a result, the number of establishments has decreased an annualized 8.5% to 18
locations over the five years to 2021. As a result, industry employment has also shrunk. Overall, employment has
fallen an annualized 3.0% to 1,741 workers over the five years to 2021.
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Historical Performance Data

Year
Revenue

($m)
IVA

($m)
Establishments

(Units)
Enterprises

(Units)
Employment

(Units)
Exports

($m)
Imports

($m)
Wages

($m)

Domestic
Demand

($m)

World price
of crude oil

($US per
barrel)

2012 8,264 1,841 28.0 18.0 1,186 2,611 1,033 135 6,686 105
2013 7,837 1,887 33.0 19.0 1,294 2,895 1,195 185 6,136 104
2014 7,847 1,722 26.0 19.0 1,657 3,140 1,269 189 5,975 96.2
2015 6,298 1,502 27.0 20.0 1,859 2,025 1,091 203 5,363 50.8
2016 6,448 1,704 28.0 20.0 2,032 1,711 983 200 5,720 42.8
2017 6,674 994 27.0 19.0 2,205 2,016 1,036 253 5,694 52.8
2018 7,384 1,080 23.0 18.0 1,963 2,622 1,123 243 5,885 68.3
2019 6,160 1,252 29.0 19.0 1,853 2,136 846 230 4,870 61.4
2020 5,574 530 18.0 12.0 1,633 1,664 628 204 4,538 41.3
2021 6,106 904 18.0 12.0 1,741 1,785 711 218 5,032 49.4
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Industry Outlook
Outlook The performance of the Petrochemical Manufacturing industry in Canada

is forecast to rebound over the five years to 2026 as the COVID-19
(coronavirus) pandemic recedes and the economy rebounds.

As the economy continues to grow, consumer spending is forecast to rise, which will stimulate demand for a variety
of downstream goods, increasing demand for industry products. However, while global crude oil prices are forecast
to increase more quickly over the next five years, they are expected to remain below pre-pandemic levels
throughout the period. This will cut into selling prices for industry products, hampering potential growth. Ultimately,
the industry will remain highly sensitive to any potential change in prices, which are dictated by global and regional
supply and demand conditions. The industry is reliant on global currency trends and commodity prices and if global
financial markets destabilize or commodity prices collapse, the industry could experience revenue losses, as it did
over the five years to 2021.

However, recent incentive packages passed by the government of Alberta and federal government have stimulated
investment into the industry, with some new facilities likely to get off the ground in the coming years. Overall,
industry revenue is expected to rise an annualized 1.4% to $6.5 billion over the five years to 2026.

DOWNSTREAM DEMAND GROWS SLOWLY

Continued growth in the domestic economy over the five years to 2026
should lead to increased levels of per capita disposable income.

However, high consumer debt levels as interest rates rise will constrain growth in consumer spending. Spending
growth will increase demand for plastic and resin products, such as packaging. While residential construction is
forecast to be weak over the next five years, the value of nonresidential construction is forecast to experience strong
growth, which will spur demand for products such as polyvinyl chloride piping and insulation.

The industry will also benefit from increased international trade. The United States' economy is also expected to
continue growing and residential construction and consumer spending are both forecast to rise, increasing demand
from south of the border. Domestic exports will also benefit from continued weakness in the domestic dollar, making
industry products more competitive in foreign markets. Exports are forecast to rise an annualized 1.6% to $1.9 billion
over the five years to 2026, while imports are forecast to rise an annualized 1.0% to $749.1 million during the same
period. Trade is likely to remain high as Canada exports certain petrochemicals while importing others, such as
ethane, which is a key feedstock.

PROFITABILITY AND PARTICIPATION

Profit is expected to decrease slightly over the next five years.

Petrochemicals rely on feedstock, such as ethane and naphtha, both of which are derived from natural gas and
crude oil. As a result, fluctuations in the prices of commodities affect industry manufacturers' bottom lines. Following
declining commodity prices in 2015 and 2016, manufacturers will aim to maintain high profit during the outlook
period. The world price of crude oil is forecast to increase over the next five years, which could cut into profit.
Ultimately, companies that successfully strategize product pricing and best manage customer contracts will likely be
able to resist passing along lower costs to customers. However, an increase in the usage of natural gas liquids as
feedstock will continue to keep industry producers as the most cost-competitive providers of petrochemical products
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in the world.

In fact, due to the surge of natural gas production in Canada and the United States alongside insufficient domestic
infrastructure, natural gas is priced lower domestically than almost anywhere else in the world. Provincial
governments have attempted to use this advantage to persuade companies to invest domestically. In 2018, Alberta
announced two programs that would provide $2.1 billion in financial incentives designed to bring in investment into
petrochemical feedstock and manufacturing facilities and has received nearly two dozen applications.

Earlier incentive programs have already born fruit. In early 2019, a $4.5 billion joint venture between Pembina
Pipeline Corporation and Kuwait's Petrochemical Industries Company was formally confirmed. This project will be in
part financed by a 2016 Alberta incentive program. In addition, major player NOVA Chemicals Corporation has
invested significantly in bolstering its Joffre facility, the largest petrochemical operation in the country, which is likely
to continue in the near future. While many of the new projects will take years to get off the ground, it is likely that
new facilities will open in the next few years. However, this will not offset smaller operators exiting the industry due
to merger and acquisition activity. While industry operators are forecast to fall an annualized 3.6% to reach 10
operators over the five years to 2026, this represents a net decrease of two companies. As companies get larger,
they will require more employees, which is forecast to rise an annualized 0.2% to 1,762 workers during the same
period.

Performance Outlook Data

Year
Revenue

($m)
IVA

($m)
Establishments

(Units)
Enterprises

(Units)
Employment

(Units)
Exports

($m)
Imports

($m)
Wages

($m)

Domestic
Demand

($m)

World price
of crude oil

 ($US per
barrel)

2021 6,106 904 18.0 12.0 1,741 1,785 711 218 5,032 49.4
2022 6,173 892 18.0 12.0 1,751 1,812 715 220 5,076 53.0
2023 6,235 904 17.0 11.0 1,753 1,833 720 221 5,121 54.7
2024 6,335 917 17.0 11.0 1,756 1,865 730 222 5,199 56.6
2025 6,425 926 17.0 11.0 1,752 1,895 738 222 5,269 58.2
2026 6,534 934 16.0 10.0 1,762 1,929 749 224 5,353 60.8
2027 6,636 946 16.0 10.0 1,764 1,962 759 224 5,433 62.9
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Industry Life Cycle The life cycle stage of this industry is    Mature

LIFE CYCLE REASONS

The industry features steady products and brands

The industry involves clearly defined segmented product groups and user industries

IVA will lag growth in the economy due to commodity price pressures

The Petrochemical Manufacturing industry in Canada is in the mature phase of its economic life cycle. Industry
value added (IVA) is forecast to fall an annualized 5.8% over the 10 years to 2026, compared with domestic
annualized GDP growth of 2.0% during the same period. When IVA is growing more slowly than GDP, it is often
typical of a declining industry. However, the industry's decline is primarily because industry performance is closely
tied to the value of its underlying commodities. The value of these commodities is highly cyclical and not necessarily
linked to the overall domestic economy. As a result, it is often out of sync with industry performance.

However, the industry displays several characteristics that are emblematic of a mature industry. Mature industries
are characterized by a stable product offering, in addition to clearly defined markets for industry products. Users of
this industry are other chemical manufacturers that use petrochemicals to manufacture plastics, rubber and other
materials, which are fairly stable downstream industries with solid customer bases. This represents a clearly defined
market segment, which is indicative of an industry in its mature phase. Additionally, industry operators are not
focused on creating new products. Instead, they have consistent product segments and are instead focused on
more efficient processes. This is also indicative of a mature industry.
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Products & Markets
Supply Chain Key Buying Industries

1st Tier

Plastic & Resin Manufacturing in Canada

Paper Mills in Canada

Lubricant Oil Manufacturing in Canada

2nd Tier

Plastic Bottle Manufacturing in Canada

Soap & Cleaning Compound Manufacturing in Canada

Key Selling Industries
1st Tier

Petroleum Refining in Canada

Oxygen & Hydrogen Gas Manufacturing in Canada

2nd Tier

Oil & Gas Field Services in Canada

Metal Pipe & Tube Manufacturing in Canada

Pump & Compressor Manufacturing in Canada

Oil & Gas Pipeline Construction in Canada

Organic Chemical Manufacturing in Canada

Metal Tank Manufacturing in Canada

Products & Services

  The Petrochemical Manufacturing industry in Canada primarily converts
feedstock derived from petroleum or from petroleum and natural gas
liquids into petrochemicals.

These petrochemicals include acyclic (aliphatic) hydrocarbons and cyclic aromatic hydrocarbons. Acyclic
hydrocarbons are made from refined petroleum or liquid hydrocarbons. Key products within this group include
ethylene, propylene, butadiene and cyclic aromatic hydrocarbons.

ETHYLENE

Estimated to be the world's most widely used petrochemical in terms of
worldwide production volume, ethylene is the key building block in the
production of polyethylene, with polyethylene accounting for 50.0% of all
ethylene production; ethylene oxide, accounting for 10.0% of ethylene
production; and its range of derivatives such as ethylene glycol.

It also is used to produce vinyl acetate, polyvinyl chloride, polyester fibre and film and a range of alcohols and
solvents. Ethylene is produced in Alberta, Ontario and Quebec. NOVA Chemicals Corporation is the country's
largest producer of Ethylene and its Joffre, AB, facility is one of the largest of its kind in the world, with total
production capacity of over 6.0 billion pounds of ethylene annually. Ethylene is expected to account for 58.6% of
industry revenue in 2021. Demand for ethylene has fluctuated in line with downstream demand; ethylene-based
chemicals are used in plastic production. As a result, this segment has fallen over the past five years due to
declining revenue in the Plastic and Resin Manufacturing industry in Canada (IBISWorld Report 32521CA).

PROPYLENE
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During the production of ethylene, several other chemicals are co-
produced, including propylene, which is then used to produce
polypropylene.

Downstream applications of propylene include plastics, packaging materials, beverage containers and personal care
products, including cosmetics. Propylene is expected to account for 20.4% of industry revenue in 2021. Demand for
the segment has fluctuated in line with demand from downstream users and has risen over the five years to 2021 in
response to increased consumer spending.

ALL OTHER

Toluene is an aromatic hydrocarbon used in making dyes, photographic
chemicals and pharmaceuticals.

It is also used as a solvent and additive for aviation gasoline. Accordingly, demand for this product followed
fluctuations in the level of activity in the aviation industry over the past five years. In addition, this industry produces
benzene, which is also an aromatic hydrocarbon. Since it is a known carcinogen, its uses in gasoline are limited, but
it is used to produce synthetic rubber, plastics and dyes.

The industry also manufactures cumene and ethylbenzene. Cumene is converted to cumene hydroperoxide, which
is an intermediate in the synthesis of other industrially important chemicals such as phenol and acetone.
Ethylbenzene is an intermediate product used to produce styrene.

Butadiene is the most widely used feedstock used to produce synthetic rubber products. It is used to manufacture
styrene butadiene rubber (SBR), polybutadiene (BR), styrene butadiene latex (SBL) and acrylonitrile butadiene
styrene (ABS) plastic.

Styrene is another petroleum by-product and the primary raw material from which polystyrene is produced. First
used in the production of synthetic rubber, styrene is currently used in a variety of commercial polystyrene products,
including expandable polystyrene, commonly known as Styrofoam. Demand for styrene from packaging
manufacturers has fallen slightly over the past five years as consumers began to switch from polystyrene foam
products to paper products. Paper products are more environmentally friendly. Shell Canada Limited is a major
domestic producer of styrene. Overall, this segment is expected to account for 21.0% of industry revenue in 2021.

Demand
Determinants

Demand for products created in the Canadian Petrochemical
Manufacturing industry depends on several factors, including
downstream demand, the price of inputs (e.g. natural gas, crude oil) and
the Canadian effective exchange rate index.

Other factors include general economic conditions, technological improvements in energy efficiency and seasonal
weather patterns.

Petrochemicals are the basic building blocks used to produce a wide variety of products, including consumer
products, automotive components and various durable and non-durable goods. Therefore, demand for
petrochemicals is connected to activity in the manufacturing sector, which in turn, is driven by export growth and
consumer spending. For example, ethylene is the key building block used to produce polyethylene, ethylene oxide
and its range of derivatives, such as ethylene glycol. It also is used to manufacture vinyl acetate, polyvinyl chloride,
polyester fibre and film and a range of alcohols and solvents. Therefore, developments in major user industries have
a role in influencing demand patterns for the industry's products. These developments include production levels and
other factors, such as substitution possibilities and technological developments. For example, styrene producers
have been hit hard in recent years by the drop-in demand from polystyrene producers; polystyrene is estimated to
account for two-thirds of styrene demand.

Growth rates in the domestic economy also can influence demand, since they influence the level of demand from
user industries and final consumers. Environmental pressures further influence the level of demand. For example,
increased concerns regarding environmentally responsible production and the use of chemicals has pressured
companies to substitute more environmentally friendly types of chemicals.

As a result, the COVID-19 (coronavirus) pandemic has severely constrained demand. The industry's reliance on
manufacturing activity leaves it exposed to decreases in demand as high levels of economic uncertainty and
shrinking consumer demand resulted in plummeting oil prices, both reducing demand for industry products, as well
as their prices.
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Major Markets

  Almost all products manufactured by the Canadian Petrochemical
Manufacturing industry are either used for further value-add chemical
production and the or is resold into the chemical manufacturing sector.

  For example, several petrochemicals from this industry are used to manufacture chemicals included in other classes
(xylene) or are co-produced with other petrochemicals (ethylene and propylene).

More than 90.0% of liquefied refinery gases (aliphatics) manufactured in petrochemical plants are produced for use
as a chemical raw material, with a similar proportion applying in the case of aromatics.

PLASTIC, RESIN AND SYNTHETIC RUBBER MANUFACTURERS

One of the largest buyers of petrochemicals is the Plastic and Resin
Manufacturing industry in Canada (IBISWorld report 32521CA).

This industry purchases ethylene and propylene to produce polypropylene, a highly demanded plastic. It also
purchases butadiene to produce synthetic rubber. Plastic, resin and synthetic rubber manufacturers are estimated to
contribute to 48.7% of industry revenue in 2021. This share has fallen as a share of revenue over the past five years
as revenue in the Plastic and Resin Manufacturing industry in Canada has declined.

POLYSTYRENE FOAM MANUFACTURERS

The United States Polystyrene Foam Manufacturing industry (IBISWorld
report 32614) is another key buyer.

The industry purchases styrene to make expanded polystyrene, which is used to manufacture single-use cups, lids
and food trays. Also, many petrochemicals are sold to other segments of the manufacturing company to be used in
the manufacture of intermediate chemical and plastic products. For example, most of the Dow Chemical Company
(Dow)'s petrochemicals are produced and then sold to Dow's derivative businesses, such as plastic manufacturing,
at net cost. Demand from all of the industry's major markets has fluctuated over the five years to 2021, in line with
the overall economic conditions. This segment is expected to account for 5.6% of industry revenue in 2021 and grow
over the next five years as the economy recovers from the COVID-19 (coronavirus) pandemic.

OTHER DOMESTIC CHEMICAL MANUFACTURERS

As mentioned above, this industry is a supplier of downstream chemical
manufacturers.

These manufacturers demand petrochemicals to produce other intermediate chemicals that eventually become
products such as insulation, roof shingles and waxes. Key buyers of petrochemicals in the other category include
vinyl acetate, polyurethane and polyester manufacturers. This segment is expected to contribute to 16.5% of
industry revenue in 2021.

EXPORTS
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The exports segment is expected to contribute 29.2% of industry revenue
in 2021.

The vast majority of the exports are to the United States. Geographic proximity, strong supply chain network and a
strong, established presence of major operators in the United States leads to it accounting for over 95.0% of exports
share of revenue for this industry. This share has grown as a share of revenue over the past five years as oil prices
have recovered.

International Trade Exports in this industry are    High and Steady

Imports in this industry are    Medium and Decreasing

Exports

A key feature characterizing the Petrochemical Manufacturing industry in Canada is its reliance on international
trade. Exports of petrochemicals will account for 29.2% of industry revenue in 2021. While exports have grown over
the past five years, they have not yet recovered to pre-2015 levels, when they peaked at $3.1 billion in 2014.
However, the primary cause for the decline in exports has been the sharp drop in oil prices and the subsequent
decrease in selling prices for industry products.

The United States is by far the industry's largest export market, accounting for over 95.0% of industry exports. This
is primarily the result of the tariff advantage provided by the United States-Mexico-Canada Agreement and the
significance of being geographically close to markets helping to limit transportation costs. Markets in Europe and
Asia account for an insignificant share of exports due to the infrastructure and production capacity already in place
in these regions. Overall, exports have increased an annualized 0.9% to $1.8 billion over the five years to 2021.

Imports

Imports are expected to account for 14.1% of domestic demand in 2021. Imports will primarily be sourced from the
United States, which accounts for 85.4% of imports in 2021. The heavy concentration of imports coming from the
United States is due to the price competitiveness enabled by both geographical proximity and the United States-
Mexico-Canada Agreement. Supply levels are another reason for the high share of imports from the United States,
with an ongoing shale boom increasing production levels in the United States and with companies expanding
operations in the Gulf region in recent years. Other significant import markets include Belgium and China. Overall,
imports have declined an annualized 6.3% to $711.0 million over the five years to 2021.

Overall, the industry's reliance on the United States leaves it exposed to shrinking amid the COVID-19 (coronavirus)
pandemic. Nearly one-third of industry revenue is derived from trade with the United States and as demand within
the country plummeted, then the industry was severely exposed. While operators may be able to find other
destinations for products, it is likely that there will be a severe short-term influence on revenue.
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Business
Locations

  Establishments in the Canadian Petrochemical Manufacturing industry are almost exclusively located in Alberta, Ontario and
Quebec in 2021. Alberta accounts for the single largest amount of industry establishments, with 55.3% according to data sourced
from Statistics Canada. Alberta is an attractive region for industry operators because of its abundant supply of low-cost natural
gas and ethane feedstock, so transportation costs can be minimized. Additionally, the region's oil sands are the world's second-
largest known source of oil, a key industrial input, according to the Central Alberta Economic Partnership. Commodities
manufactured in Alberta are primarily shipped to central and western United States markets or offshore. Alberta is home to some
of the largest industry facilities, including NOVA Chemicals Corporation's (NOVA Chemicals) Joffre facility, which is one of the
largest ethylene producing operations in the world.

Establishments are also located in Ontario, which accounts for 17.2% of total establishments in 2021. Due to its significant share
of the population and status as a manufacturing hub, Ontario is an attractive region for businesses. Its location on the Great Lakes
enables the region easy access to United States markets, which is convenient as the United States is by far the industry's largest
trading partner. Operators that establish facilities in this area incur lower transportation costs due to their proximity to key domestic
and international markets. The Sarnia region of Ontario is home to a range of chemical industry facilities, while Imperial Oil Limited
and NOVA Chemicals have petrochemical manufacturing facilities in this area.
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Quebec accounts for the majority of the remaining industry establishments, account for 13.8% of establishments in 2021. A
comparable percentage of the nation's population lives in Quebec, which makes it an attractive location for the industry's
operators. Quebec has access to the Atlantic Ocean, giving it easy access to international markets. Its location close to the Great
Lakes also is a selling point for operators. Facilities in Ontario and Quebec are geographically situated so to best serve customers
in the northeastern and central United States and Canada.
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Competitive Landscape
Market Share
Concentration

Concentration in this industry is    High

The Petrochemical Manufacturing industry in Canada has a high level of market share concentration. The top four
players are expected to account for more than 80.0% of industry revenue in 2021, with the industry's largest player
NOVA Chemicals Corporation accounting for an estimated 37.8% on its own. The industry is characterized by a
small number of companies and there are only an estimated 18 total industry facilities across the country in 2021.
The scale of production at industry facilities tends to be large; establishments do not need a massive workforce due
to the sheer size of industry facilities and automated processes, as the industry has a heavy reliance on machinery
and a high degree of capital intensity. The scale of production and related expenses can deter new entrances from
entering the industry, leading to a slightly higher level of market share concentration. Further, many companies tend
to be vertically integrated oil and gas extraction companies, as this gives them access to affordable feedstock and
an advantage of companies that are not vertically integrated. Market share concentration is expected to decrease
slightly over the next five years as a growing economy and recovering oil prices will likely influence new entrants into
the market as the COVID-19 (coronavirus) pandemic recedes.

Key Success
Factors

IBISWorld identifies 250 Key Success Factors for a business. The most important for this industry are:

Having contracts that are favourable to purchaser:
Access to competitively priced raw materials is vital to remaining competitive.

Degree of globalization in the Company:
With the industry increasingly becoming globalized, the ability to act on a global scale can be an important
competitive basis.

Ability to accommodate environmental requirements:
Adhering to environmental concerns, pressures and regulations is essential in this industry.

Economies of scale:
The need for low-cost, world-class manufacturing facilities operating on a large scale is essential in this intensely
competitive industry.
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Cost Structure
Benchmarks

  Profit

Profit, measured by earnings before interest and taxes, is expected to
account for 5.4% of revenue in 2021. This is a decrease from 17.8% in
2016. Profit narrowed during the middle of the period as a reaction to
declining commodity prices, but recovered accordingly when oil prices
began to climb. However, this was short-lived, as the COVID-19
(coronavirus) pandemic evaporated profit over 2020, a trend from which
the industry is expected to begin recovering in 2021. While input costs
are important to maintain high profit, industry participants must have
sufficient demand as well. Profit varies, however, depending on a
company's scale of operations and the exact products being created.
Larger companies benefit from lower operating expenses established
through economies of scale.

 

  Wages

Wages tend to make up a relatively small cost for industry participants.
IBISWorld estimates that wages will account for 3.6% of revenue in
2021. The manufacturing process is highly capital intensive, meaning
that only a small number of workers are required to produce a large
volume of goods. However, while wages as a percent of revenue are
low, workers in the industry are highly skilled. In addition to technicians
coordinating the manufacturing process, operators also have teams of
engineers and scientists conducting research and development. As a
result of the highly skilled labour force, the average wage tends to be
high, with the average industry employee earning over $100,000 a
year. Wage costs have risen over the five years to 2021, primarily
because revenue has decreased in response to volatile oil prices.
However, even during periods of low prices, operators still tend to
produce close to capacity, as it is not cost-effective to reduce
production. This makes it hard to lay off workers.
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  Purchases

Purchases make up the industry's largest expense, accounting for
68.2% of revenue for petrochemical manufacturers in 2021. Similar to
other manufacturers, companies are susceptible to changes in the cost
of input materials, given that they form the largest component of
expenses. The main raw material inputs industry companies require
include raw hydrocarbon materials, such as crude oil and natural gas
liquids, which are used to derive naphtha and ethane. In recent years,
the cost of these raw materials has been highly volatile.

Prices also tend to be cyclical so that industry participants that have the
ability to use a wide range of raw materials have lower variable costs.
This category also includes the high transport costs associated with the
use of feedstock in those instances where industry participants are not
part of an integrated refinery or petrochemical complex. Purchase costs
have climbed over the five years to 2021 as the price of oil has
recovered from historic lows.

 

  Marketing

Marketing expenses are minimal for this industry, accounting for an
estimated 0.4% of revenue in 2021. Most operators have sales teams
that interact directly with downstream clients and long-term contracts,
diminishing the need for marketing expenses.

 

  Depreciation

Depreciation is estimated to account for 5.8% of revenue in 2021.
Depreciation costs include equipment, machinery, facilities, vehicles
and other capital investments. Depreciation tends to fluctuate
depending on industry revenue, as depreciation costs tend to be a
stable expense whereas revenue is highly volatile due to its
dependence on product prices, which are closely aligned with highly
variable input costs. Depreciation has increased slightly over the past
five years.
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  Rent

Rent expenses are estimated to account for 1.6% of revenue in 2021.

 

  Utilities

Utility expenses are estimated to account for 6.5% of revenue in 2021.
This figure is fairly high and reflects the energy-intensive nature of
industry production processes. Utilities can fluctuate as a share of
revenue depending on changes in electricity prices and the energy-
efficiency of a given operator.

 

  Other Costs

The industry is subject to a range of other expenses, such as
professional service costs related to accounting or legal work. In
addition, many industry operators engage in substantial research and
development activity. Further, given the hazardous nature of many of
industry chemicals, inputs and byproducts, operators have significant
costs related to environmental issues. Other costs are estimated to
account for 8.5% of revenue in 2021.
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Basis of
Competition

Competition in this industry is    High and the trend is Increasing

  The Petrochemical Manufacturing industry in Canada has a high level of
competition.

Industry operators compete on several factors, including price, quality, deliverability and customer service. Given the
industry's heavy reliance on commodities with highly volatile prices, product prices are a primary form of
competition. Pricing is connected to raw material prices, such as the price of oil and production efficiency. The Gulf
Coast of the United States, along with Western Europe and the Southeast Asia region, is a price setter on the global
stage. Securing contracts for competitively priced raw materials and technological innovations are central to
companies acquiring a competitive edge.

Additionally, customer reach and company reputation, including service and product quality and ability to pay
suppliers, are central to remaining competitive. Complying with regulations is an additional competitive factor, as the
industry is highly regulated and compliance can mitigate related financial liabilities and litigation costs.

On an international scale, Canadian industry participants have traditionally competed on the basis of the size of their
large integrated complexes. For instance, NOVA Chemicals Corporation's Joffre, AB, facility is one of the largest of
its kind in the world. The level of installed capacity, combined with the benefits of strong infrastructure and
considerable customer reach help to dictate the competitiveness of a given operator. However, the industry also
experiences increasing competition from various petroleum-rich countries that have recently expanded their
petrochemical industries. For example, in the case of ethylene, the development of large-scale, low-cost export-
oriented plants located in the Middle East has adversely affected relevant Canadian producers. Saudi Arabia's
ethylene capacity more than doubled in the 2000s. South Korea and China also are growing their petrochemical
industries to become significant petrochemical exporters.

The level of competition within the industry is expected to grow amid the COVID-19 (coronavirus) pandemic. As
demand for industry products subsides amid falling consumer spending and high levels of economic uncertainty,
industry operators will be required to compete more fiercely for the remaining revenue opportunities

Barriers to
Entry

Barriers to Entry in this industry are    Medium and the trend is Steady

  The Petrochemical Manufacturing industry in Canada has
several barriers to entry, including the level of capital
required. The industry is extremely capital intensive, with
hundreds of millions of dollars required to construct a
complex that is globally competitive. For example, a
world-class ethylene plant is estimated to cost over $1.0
billion to construct.

Given the heavy reliance on various feedstocks, such as
natural gas liquids and petroleum, the ability to access a
steady supply of competitively priced raw materials is
essential. Many of the established players are part of
integrated oil companies that operate in integrated oil
refining and petrochemical complexes, a position that
gives them a significant competitive edge over potential
stand-alone newcomers, which would have to procure its
own petroleum products. Additionally, the industry is
highly concentrated, with fewer than 30 participants.
Finally, potential entrants endure strict government
regulations, particularly vis-a-vis environmental policies.
These barriers, however, are not insurmountable. For
example, the technology used to produce many of the
industry's commodity products is widely available and the
industry has a very low number of patents.

Barriers to Entry Checklist

Competition High  

Concentration High  

Life Cycle Stage Mature  

Technology Change Low  

Regulation & Policy Heavy  

Industry Assistance Medium  

Industry
Globalization

Globalization in this industry is    High and the trend is Increasing

  The Petrochemical Manufacturing industry in Canada has a high level of globalization. Many of the larger industry
companies are owned by internationally owned multinational companies that operate subsidiary or joint venture
operations throughout the world. For example, Exxon Mobil Corporation has control of over 50.0% of major player
Imperial Oil Limited. Major operators also transport their products via pipeline to various states in the United States.
Furthermore, given the nature of many of the products, which are closely linked to upstream commodities, prices tend to
be set on the world stage, adding to the globalized nature of the industry.
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The industry is able to produce enough to meet the majority of domestic demand and imports as a share of demand have
remained under 20.0% for the majority of the past decade. Exports as a share of industry revenue are slightly higher,
remaining over 30.0% for the majority of the reporting period. Both figures have remained relatively steady over the past
five years, though imports as a share of domestic demand have decreased slightly, while exports have risen as a share of
revenue, both potentially as a result of the shale boom.

The COVID-19 (coronavirus) pandemic has tempered industry demand as a result of its high level of globalization. While
exports represent only one-third of industry demand and import penetration is low, the industry is heavily reliant on
commodities as inputs, namely crude oil, which has a volatile price and is reliant on international trends. As the price of oil
collapsed amid historically low demand, industry revenue suffered.
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Major Companies

Major Players NOVA Chemicals Corporation

Market Share: 37.8%

  NOVA Chemicals Corporation (NOVA Chemicals)'s predecessor was founded in 1954 operating under the name
Alberta Gas Trunk Lines, a natural gas pipeline provider. In 1994, the company was incorporated under the name
NOVA Corporation of Alberta in Calgary, AB. In 1998, the company merged with TransCanada Pipelines Limited,
now TC Energy Corporation (TC Energy), an owner of natural gas pipelines in the United States. After the merger,
NOVA Corporation of Alberta continued to undertake the commodity plastics and chemical businesses under the
NOVA Chemicals Corporation brand and TC Energy continued to operate the energy services business. The
company generated $4.3 billion in total revenue in 2020 (latest data available).

NOVA Chemicals' Petrochemical Manufacturing industry-relevant revenue is generated from its primary
manufacturing facilities in Joffre, AB, where it operates three ethylene cracker plants. It shares one of these facilities
in a 50-50 joint venture with Dow Chemical Company. NOVA Chemicals uses more than half its ethylene production
in making polyethylene and sells the rest of it through a network of pipelines. The company also manufactures
various other chemicals, such as performance styrene polymers, polystyrene and other advanced resins used in
packaging and product industries. However, ethylene accounts for the majority of its production and it currently has
the capacity to produce 6.6 billion pounds of ethylene at its domestic facilities annually.

The extent of the company's recent developments is unclear, as it was acquired by International Petroleum
Investment Company (IPIC), a wholly owned company of the government of the Emirate of Abu Dhabi, in 2009.
While the company has made some large announcements recently, many of them focus on expansion in the United
States and are not industry-relevant. Some news has been industry-relevant, such as in December 2018, when
NOVA Chemicals announced a capital investment of $2.0 billion into the expansion of its domestic facilities. The
company will expand its Sarnia-Lambton Corunna facility 50.0% to provide increased ethylene for its new
polyethylene facility, which will produce 950.0 million pounds of polyethylene a year with a start-up date in 2022,
although polyethylene production is associated with Plastics Material and Resin Manufacturing (IBISWorld report
32521CA).
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Financial performance

The company is now private. However, it does list company-wide revenue figures on its website. IBISWorld
estimates that NOVA Chemicals' industry-relevant revenue has decreased an annualized 0.6% to $2.3 billion over
the five years to 2021. NOVA Chemicals has benefited from diversifying its feedstock sources by securing
inexpensive natural gas from Alberta border and the United States, which has helped keep its profit ahead of the
industry average. Meanwhile, additional capacity has come online in recent years, which has helped to bolster the
company's revenue growth. However, decrease in oil prices through the second half of the period, particularly
through the COVID-19 (coronavirus) pandemic, led to revenue falling through the whole of the period. Additionally,
operating profit, measured as earnings through interest and taxes, has shrunk an annualized 4.0% to reach $670.3
million over the five years to 2021.

 
NOVA Chemicals Corporation (industry-relevant operations) - financial performance*

Year
Revenue

($m)
Growth

(% change)
Operating Profit

($m)
Growth

(% change)
2016 2,377.6 N/C 822.6 N/C
2017 2,547.8 7.2 823.2 0.1
2018 2,958.2 16.1 915.0 11.2
2019 2,425.8 -18.0 576.6 -37.0
2020 2,196.1 -9.5 517.0 -10.3
2021 2,309.1 5.1 670.3 29.7

Source: Annual Report and IBISWorld
Note: *Estimates

Dow Chemical Company

Market Share: 19.5%

  Dow Chemical Company (Dow) can trace its history back to 1897, when H.H. Dow started a one-product company
separating bromides from brine. Headquartered in Midland, MI, the company operates in 31 countries and employs
nearly 35,700 people. Additionally, Dow generated $57.0 billion in revenue in 2020 (latest data available).

The company participates in the domestic industry through its Packaging and Specialty Plastics segment, which
generates nearly half of its revenue. Dow operates two facilities domestically, both in Alberta. One is located in Fort
Saskatchewan and the other is in Prentiss. The Fort Saskatchewan location manufactures ethylene, polyethylene
and several hydrocarbons, employing 500 full-time workers and 300 contractors. Prentiss employs an additional 120
workers and manufactures polyethylene.

Dow has been undergoing a transition period over the past five years. The boards at both Dow and DuPont de
Nemours agreed to a merger in 2015, with the intention to create three separate, publicly traded companies. The
merger was complete in 2017 and the new company began the process to divest its Agriculture, Materials Science
and Specialty Products businesses into separate companies. Dow represents the materials science segment, which
is industry relevant. This process was completed in 2019 and as a result, Dow is again an independent company.

Financial performance

Dow has experienced volatility in revenue over the five years to 2021, potentially as a result of the merger and
subsequent spin-off, which streamlined the three companies' product lines and changed operating procedures.
However, strong growth is expected in 2021 as the world price of oil begins to recover and the COVID-19
(coronavirus) pandemic recedes. Consequently, revenue has increased an annualized 2.1% to reach $1.2 billion
over the five years to 2021. Additionally, profit, measured as earnings before interest and taxes, followed similar
trends as a result of the merger, growing an annualized 2.1% to reach $176.1 million over the five years to 2021.
Profit is forecast to grow over the next five years as Dow is expected to become more efficient in the wake of the
spin-off.
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Dow Chemical Company (industry-relevant operations) - financial performance*

Year
Revenue

($m)
Growth

(% change)
Operating Profit

($m)
Growth

(% change)
2016 1,075.2 N/C 159.0 N/C
2017 1,066.9 -0.8 184.2 15.8
2018 1,346.7 26.2 200.0 8.6
2019 1,083.3 -19.6 155.4 -22.3
2020 979.3 -9.6 124.4 -19.9
2021 1,190.9 21.6 176.1 41.6

Source: Annual Report and IBISWorld
Note: *Estimates

Shell Canada Limited

Market Share: 15.0%

  Shell Canada Limited's parent company, Royal Dutch Shell PLC (Shell), was founded in 1907 and is registered in
the United Kingdom but headquartered in the Netherlands. The company currently employs more than 87,000
workers in over 70 countries and had more than $241.8 billion in global revenue in 2020 (latest data available).
While originally founded to take advantage of Russian oil exploration, 50.0% of Shell's production now comes from
natural gas as the company adjusted to meet changing demands.

Shell currently operates three main business segments, which include integrated gas, upstream and downstream.
The segment that is most relevant to this industry is the downstream business, which consists of refining, marketing,
producing chemicals and trading the flow of hydrocarbons and managing the infrastructure to deliver these goods.
Shell participates in this industry through its facility in Scotford, AB, which has an annual production capacity of
450,000.0 tonnes of styrene monomer and 450,000.0 tonnes of glycol. Styrene monomer is used in a variety of
applications, primarily for commercial and consumer products such as food containers and home insulation. Glycol
is used in the manufacturing of antifreeze and polyester fibres.

Shell is a global company and therefore spreads its operations out across the world. While it has not made any
industry-relevant acquisitions or expansions in recent years, its global chemicals business has endured some
changes. For example, the construction of an 800,000-tonne-a-year ethylene cracker was completed on Jurong
Island, Singapore during the period. The facility is known as Shell Eastern Petrochemicals Complex (SEPC) and
was built to tap into growing demand from the Asian petrochemicals market. Construction projects such as these are
occurring all over the world, demonstrating the global nature of the industry.

Financial performance

IBISWorld estimates that Shell's industry-specific revenue has increased an annualized 2.3% to $917.0 million over
the five years to 2021. Despite movements in oil prices, Shell has been able to grow its revenue during the period
and successfully mitigated the influence of lower prices. However, operating profit, which is measured as earnings
before interest and taxes, is expected to fall an annualized 9.8% to reach $10.0 million, as the company experienced
an operating loss in 2020 due to the COVID-19 (coronavirus) pandemic. As a result, Shell has low levels of profit
that should recover over the next five years.
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Shell Canada Limited (industry-relevant operations) - financial performance*

Year
Revenue

($m)
Growth

(% change)
Operating Profit

($m)
Growth

(% change)
2016 818.6 N/C 16.7 N/C
2017 1,026.7 25.4 45.2 170.7
2018 1,274.6 24.1 78.5 73.7
2019 1,204.6 -5.5 57.4 -26.9
2020 872.1 -27.6 -104.0 N/C
2021 917.0 5.1 10.0 N/C

Source: Annual Report and IBISWorld
Note: *Estimates

Imperial Oil Limited

Market Share: 12.9%

  Imperial Oil Limited (Imperial) was incorporated in 1880 with 16 refiners in southwestern Ontario and establishing
the first refinery in Petrolia, ON. In 1898, Imperial's flagship Sarnia, ON, refinery was acquired by Standard Oil of
New Jersey, the precursor to today's Exxon Mobil Corporation (ExxonMobil). As a result, ExxonMobil owns 69.6% of
Imperial. Both ExxonMobil and Imperial are involved in the co-production of oil for various projects in Canada. The
company also has several scientific research agreements with ExxonMobil that helps it to improve processes in its
refineries, better its environmental practices and reduce costs. Imperial generated $22.3 billion in total revenue in
2020 (latest data available).

The company operates under three main segments, which include upstream, downstream and chemical. The
company is one of the major producers of petrochemicals in Canada and under its chemical operations, they
manufacture industry-relevant products. Within the chemical segment, the company manufactures and markets
products such as ethylene, benzene, aromatic and aliphatic solvents, plasticizer intermediaries and polyethylene
resin. The company's primary manufacturing facility is located in Sarnia, ON, right next to its petroleum refinery.

The company has conducted little industry-relevant expansion, having made no significant acquisitions or
divestitures during the reporting period. Instead, the company has focused its capital expenditures on refinery
projects, while also expanding its oil sands operations. Notably, several long-term projects have recently been
sidelined. For example, the company began a feasibility study into developing a Mackenzie Delta gas project in
1999, but in 2017, it incurred a $379.0 million impairment charge when it decided not to proceed. In 2016, the
company announced that it decided to sell all 497 Esso brand retail gas stations to five fuel distribution companies
for $2.8 billion.

Financial performance

Imperial's industry-relevant revenue is estimated to have declined an annualized 2.8% to $785.9 million over the five
years to 2021. This has partly been due to a decline in the total tonnage of chemical shipments alongside the lower
price the company has been generating due to the declining price of oil, particularly during the COVID-19
(coronavirus) pandemic. Volatility in oil prices has also prompted movements in the company's operating profit,
which collapsed in 2016. Operating profit, measured as earnings before interest and taxes, is expected to fall an
annualized 21.0% to reach $57.5 million over the five years to 2021. Company revenue has been hampered by the
fact that Imperial appears to have made no significant investments into its domestic petrochemical manufacturing
capabilities over the past five years.
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Imperial Oil Limited (industry-relevant operations) - financial performance*

Year
Revenue

($m)
Growth

(% change)
Operating Profit

($m)
Growth

(% change)
2016 908.0 N/C 187.0 N/C
2017 774.0 -14.8 235.0 25.7
2018 807.0 4.3 275.0 17.0
2019 732.0 -9.3 108.0 -60.7
2020 749.0 2.3 78.0 -27.8
2021 785.9 4.9 57.5 -26.3

Source: Annual Report and IBISWorld
Note: *Estimates

Other Companies The Petrochemical Manufacturing industry in Canada is estimated to have only 12 enterprises in 2021. Apart from
the major players in the industry, other industry players are small petrochemical manufacturers producing just one or
two products to sell regionally. Furthermore, Dow Chemical Company has a share in an ethylene production facility
at the Joffre complex in Alberta, primarily operated by major industry player NOVA Chemicals Corporation.

Williams Partners LP

  The Williams Companies and Williams Partners LP (Williams Partners LP) were founded as Williams Brothers in
1908 in Arkansas and are primarily involved in the construction business. Modern day Williams Companies is an
energy infrastructure company with significant pipeline networks along with exploration and production divisions for
natural gas, natural gas liquids (NGLs) and industry-relevant olefins.

Williams Partners, where industry-relevant petrochemical production is undertaken, is 58.0% owned by Williams
Companies with a 2.0% general partner interest. The company employs 5,000 people and operates primarily in the
southern United States, Gulf of Mexico and Canada. The company generated a total of $10.4 billion in revenue in
2017 (latest data available). In Canada, the company previously stated that it was the only NGLs/olefins fractionator
in western Canada.

However, the company announced in August 2016 that it has agreed to sell its Canadian operations to the Canadian
company Inter Pipeline for an estimated $1.35 billion. This includes its industry-relevant operations in western
Canada. The company cited decreasing debt and improving the balance sheet as primary reasons for the sale of its
Canadian operations, in the wake of its failed merger with Energy Transfer Equity.
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Operating Conditions

Capital
Intensity

The level of capital intensity is    High

  The Petrochemical Manufacturing industry in Canada
requires a high amount of capital investment. The cost of
new plants and equipment is significant. For example, a
world-class ethylene plant is estimated to cost over $1.0
billion to construct. The manufacturing process is highly
mechanized and involves large complex machinery that
turns feedstock into different chemicals through a process
known as cracking. Industry companies will spend $1.62 on
capital for every $1.00 spent on labour in 2021, reflecting
the high-tech, high-cost nature of the plants used to
manufacture the relevant products.

Individual wages in this industry are high, indicating a
specialized workforce. However, most industry facilities
produce goods on a massive scale and as a result, wages
account for a fairly small share of industry revenue. This
share has risen over the five years to 2021, primarily
because revenue fell sharply when the prices of oil and
natural gas plummeted, while the number of employees
and their wages were not significantly affected. Operators
must produce as close to capacity as possible regardless
of the price environment for industry products, making it
difficult to lay off employees during leaner years.
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Technology &
Systems

Potential Disruptive Innovation: Factors Driving Threat of Change

Level Factor Disruptive
Effect

Description

Low Rate of
Innovation

Unlikely A ranked measure for the number of patents
assigned to an industry. A faster rate of new
patent additions to the industry increases the
likelihood of a disruptive innovation occurring.

High Innovation
Concentration

Likely A measure for the mix of patent classes
assigned to the industry. A greater
concentration of patents in one area increases
the likelihood of technological disruption of
incumbent operators.

Very Low Ease of Entry Very
Unlikely

A qualitative measure of barriers to entry. Fewer
barriers to entry increases the likelihood that
new entrants can disrupt incumbents by putting
new technologies to use.

Very Low Rate of Entry Very
Unlikely

Annualized growth in the number of enterprises
in the industry, ranked against all other
industries. A greater intensity of companies
entering an industry increases the pool of
potential disruptors.

High Market
Concentration

Likely A ranked measure of the largest core market for
the industry. Concentrated core markets
present a low-end market or new market entry
point for disruptive technologies to capture
market share.

  The rate of new patent technologies entering the industry is low, which limits the potential for innovations. A low rate does
not mean that innovations cannot occur, just that the likelihood of some innovation materializing as a threat is lower.
However, the concentration of technologies is high in this industry. This suggests that industry operators have exposure to
potentially unforeseen areas of innovation.

There are both significant barriers to entry and a low rate of new entrants in this industry. This combination of factors
dampens the threat of innovative players disrupting the industry structure.

The major markets for this industry are highly concentrated, which implies that the market has a focus on key customer
segments. This presents an opportunity for strategic entrance into lower-end markets or unserved markets for innovations
to take on a disruptive trajectory.

The most relevant disruptive force in the Petrochemical Manufacturing
industry in Canada has been the development of crude-to-oil chemicals and
coal-fed chemical production.

Furthermore, ethylene and propylene are the most significant petrochemicals, with new technologies converting these low-
cost molecules to high value commodities. To produce ethylene and propylene from methane and other natural gas liquids,
new oxidative coupling of methane methods helped to mitigate previous steam cracker integration and lower overall
feedstock costs. Moreover, companies, such as Exxon Mobil Corporation, are investing in crude-to-chemicals technology
that reconfigure crude to lighter molecules for producing petrochemicals.

The level of technology change is    Low

  High-volume bulk petrochemicals, such as styrene and ethylene, tend to be
manufactured in large-scale, highly capital-intensive petrochemical complexes
in the Canadian Petrochemical Manufacturing industry.

These complexes are often integrated with upstream oil refineries and generally operate on a continuous basis. The
production of ethylene, which is used to manufacture polyethylene, ethylene oxide, vinyl, polyester fibre and film and a
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range of alcohol and solvents, involves the extraction of ethane from underground gas fields. The process at the
petrochemical plant involves cracking and steam generation, quenching, compression and distillation. During ethylene
production, chemicals such as propylene are also produced.

Technology used in this industry has been fairly static over the past decade. Most technological developments aim to
increase the efficiency of the production process by and the manufacturing assets of the participant. In the case of industry
participants that are subsidiaries of integrated oil companies, their research and technology centres are often integrated
with other components (e.g. oil and gas research). A recent McKinsey & Company report highlighted trends in advanced
analytics, which have been improving operations and maintenance at facilities.

Moreover, industry-used technology tends to be widely available and players hold a limited number of patents and
trademarks. Thus, as a proportion of total revenue and expenditure, industry-centred research and development (R&D)
activities tend to be somewhat small. However, there is opportunity for growth within this segment, as R&D costs in Canada
are typically lower than those of other G7 countries, according to Statistics Canada. Furthermore, continued advances in
internet technology and e-commerce have profound implications for the downstream activities of manufacturers and
distribution channels, influencing system changes experienced by the industry. For example, industry operators have held
online auctions for petrochemicals such as ethylene. Furthermore, provincial governments within Canada aid operators in
the industry through several research and development initiatives.

Revenue
Volatility

The level of volatility is    High

  IBISWorld estimates that the Petrochemical Manufacturing industry in Canada
has a moderate to high level of revenue volatility, changing an annualized
12.3% over the five years to 2021.

Overall, the industry is highly sensitive to changes in demand, input prices and widespread economic conditions.

Industry volatility has been primarily driven by sharp fluctuations in the price of crude oil during the early part of the period,
which fell drastically over 2015 and 2016, as well as through the COVID-19 (coronavirus) pandemic. The industry is highly
competitive and changes in input costs tend to be passed along to customers, so during years when oil prices are falling
and input costs decline, revenue tends to fall along with it. Due to the inherently volatile nature of the industry's input costs,
this industry will remain volatile in the near future.

Industry volatility is also due in part to demand for petrochemicals being dependent on downstream industries that are
cyclical in nature, such as the Plastic and Resin Manufacturing Industry (IBISWorld report 32521CA). Many industry
products are used to make chemicals or other products that are used in downstream manufacturing or construction
markets, which tend to be cyclical and can also affect demand.

Regulation &
Policy

The level of regulation is    Heavy and the trend is Increasing

The Petrochemical Manufacturing industry in Canada is heavily regulated by
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all levels of the government.

The industry is subject to air and water quality standards, which are regulated by Environment Canada. Industry companies
are further subject to the Canadian Environmental Protection Act of 1999 (CEPA), which is the primary federal regulation
for protecting the environment and human health. The CEPA oversees the Domestic Substances List, a list of chemical and
biotechnical substances approved for use domestically. The CEPA requires that chemical manufacturers or importers notify
the federal government of a new substance prior to its introduction or new activities involving approved new substances.
This regulation could possibly delay the introduction of a new substance or product.

The industry has experienced more regulations over the past decade and in general, the regulatory environment has been
increasing demands placed on the industry. For example, the Canadian federal government launched the Chemicals
Management Plan in 2006, which was renewed in 2011 and 2016. The plan provides the chemicals sector with monitoring,
surveillance, research and policy management. Environment Canada and Health Canada cooperate to oversee the plan.
Furthermore, initiatives by provincial governments in the form of undertaking studies on how to build a value-added
business instead of just extraction of natural resources have helped operators in the industry in making capital investment
decisions.

Further, in 2017 the government proposed new regulations in an attempt to continue curbing the release of volatile organic
compounds from Canada's oil and gas sector. These regulations would affect the industry in several ways, particularly by
requiring petrochemical facilities to implement leak detection and repair programs and improve monitoring of volatile
chemicals within facilities.

Industry
Assistance

The level of industry assistance is    Medium and the trend is Increasing

The level of industry assistance for operators in the Canadian Petrochemical
Manufacturing industry is low.

Tariffs on imports are low; imports coming from the United States incur no tariffs or duties under the United States-Mexico-
Canada Agreement. Imports coming from other countries also do not incur a tariff, which limits the protection domestic
manufacturers receive via tariffs.

The industry receives additional support from industry trade associations such as the Chemical Institute of Canada and the
Chemistry Industry Association of Canada. The Chemistry Industry Association of Canada has over 50 member companies
from the chemicals sectors, including manufacturing, serving in an advocacy role. The organization was established in 1962
and changed its name from the Canadian Chemical Producers' Association in 2009.

Furthermore, low corporate taxes and other tax incentives in key energy rich provinces within Canada has incentivized
industry operators to open up new facilities. For example, low corporate taxes in Alberta's industrial heartland, a 553
square-kilometre region have attracted current and new operators in setting up new establishments with less regulatory
hurdles. This is critical for companies in this industry as Alberta accounts for the majority of the country's production of oil
and gas. In 2018, Alberta announced a new $1.0 billion program to stimulate the petrochemical industry, including $500.0
million in loan guarantees and grants for a petrochemical feedstock program starting in 2021.

Additionally, the federal government has adopted several policies to help businesses nationwide in the wake of the
COVID-19 (coronavirus) pandemic, including the deferment of income taxes owed between March 18, 2020 and August 31,
2020 as well as customs payments between March 27, 2020 and June 30, 2020. The Canada Emergency Wage Subsidy
will also support up to 75.0% of an employee's wages, up to $847.00 weekly, for employers that experienced a decrease in
gross revenues of at least 15.0% in March and 30.0% in both April and May. That program will be in place until June 5,
2021.
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Key Statistics
Industry Data

Year
Revenue

($m)
IVA

($m)
Establishments

(Units)
Enterprises

(Units)
Employment

(Units)
Exports

($m)
Imports

($m)
Wages

($m)

Domestic
Demand

($m)

World price
of crude oil

($US per
barrel)

2012 8,264 1,841 28.0 18.0 1,186 2,611 1,033 135 6,686 105
2013 7,837 1,887 33.0 19.0 1,294 2,895 1,195 185 6,136 104
2014 7,847 1,722 26.0 19.0 1,657 3,140 1,269 189 5,975 96.2
2015 6,298 1,502 27.0 20.0 1,859 2,025 1,091 203 5,363 50.8
2016 6,448 1,704 28.0 20.0 2,032 1,711 983 200 5,720 42.8
2017 6,674 994 27.0 19.0 2,205 2,016 1,036 253 5,694 52.8
2018 7,384 1,080 23.0 18.0 1,963 2,622 1,123 243 5,885 68.3
2019 6,160 1,252 29.0 19.0 1,853 2,136 846 230 4,870 61.4
2020 5,574 530 18.0 12.0 1,633 1,664 628 204 4,538 41.3
2021 6,106 904 18.0 12.0 1,741 1,785 711 218 5,032 49.4
2022 6,173 892 18.0 12.0 1,751 1,812 715 220 5,076 53.0
2023 6,235 904 17.0 11.0 1,753 1,833 720 221 5,121 54.7
2024 6,335 917 17.0 11.0 1,756 1,865 730 222 5,199 56.6
2025 6,425 926 17.0 11.0 1,752 1,895 738 222 5,269 58.2
2026 6,534 934 16.0 10.0 1,762 1,929 749 224 5,353 60.8

Annual Change

Year
Revenue

(%)
IVA
(%)

Establishments
(%)

Enterprises
(%)

Employment
(%)

Exports
(%)

Imports
(%)

Wages
(%)

Domestic
Demand

(%)

World price
of crude oil

(%)
2012 -6.02 -11.4 12.0 -10.0 -9.88 -13.8 4.28 -7.02 -1.04 0.91
2013 -5.17 2.49 17.9 5.55 9.10 10.9 15.6 37.0 -8.22 -0.90
2014 0.13 -8.72 -21.2 0.00 28.1 8.46 6.19 1.77 -2.62 -7.52
2015 -19.8 -12.8 3.84 5.26 12.2 -35.5 -14.0 7.73 -10.2 -47.2
2016 2.37 13.4 3.70 0.00 9.30 -15.5 -9.90 -1.43 6.64 -15.7
2017 3.50 -41.7 -3.58 -5.00 8.51 17.8 5.39 26.2 -0.45 23.3
2018 10.6 8.65 -14.8 -5.27 -11.0 30.1 8.43 -3.84 3.36 29.4
2019 -16.6 15.9 26.1 5.55 -5.61 -18.5 -24.7 -5.47 -17.2 -10.2
2020 -9.53 -57.7 -37.9 -36.9 -11.9 -22.1 -25.7 -11.4 -6.83 -32.8
2021 9.55 70.5 0.00 0.00 6.61 7.28 13.2 7.16 10.9 19.8
2022 1.10 -1.33 0.00 0.00 0.57 1.48 0.49 0.68 0.88 7.26
2023 0.98 1.39 -5.56 -8.34 0.11 1.17 0.69 0.27 0.88 3.26
2024 1.61 1.41 0.00 0.00 0.17 1.75 1.38 0.45 1.53 3.31
2025 1.41 0.97 0.00 0.00 -0.23 1.55 1.20 0.13 1.34 2.97
2026 1.69 0.85 -5.89 -9.10 0.57 1.83 1.46 0.76 1.61 4.30

Key Ratios

Year
IVA/Revenue

(%)

Imports/
Demand

(%)

Exports/
Revenue

(%)

Revenue per
Employee

($'000)

Wages/
Revenue

(%)

Employees per
estab.
(Units) Average Wage  ($)

2012 22.3 15.5 31.6 6,968 1.64 42.4 114,081
2013 24.1 19.5 36.9 6,056 2.37 39.2 143,277
2014 21.9 21.2 40.0 4,736 2.40 63.7 113,881
2015 23.8 20.3 32.2 3,388 3.23 68.9 109,360
2016 26.4 17.2 26.5 3,173 3.11 72.6 98,622
2017 14.9 18.2 30.2 3,027 3.79 81.7 114,694
2018 14.6 19.1 35.5 3,761 3.29 85.3 123,892
2019 20.3 17.4 34.7 3,325 3.73 63.9 124,069
2020 9.51 13.8 29.9 3,413 3.66 90.7 124,801
2021 14.8 14.1 29.2 3,507 3.58 96.7 125,445
2022 14.4 14.1 29.4 3,526 3.56 97.3 125,585
2023 14.5 14.1 29.4 3,556 3.54 103 125,784
2024 14.5 14.0 29.4 3,608 3.50 103 126,139
2025 14.4 14.0 29.5 3,667 3.45 103 126,598
2026 14.3 14.0 29.5 3,708 3.42 110 126,844

Figures are inflation adjusted to 2021
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Additional Resources
Additional
Resources

Statistics Canada
http://www.statcan.gc.ca

Chemistry Industry Association of Canada
http://www.canadianchemistry.ca

Chemical Institute of Canada
http://www.cheminst.ca

Industry Jargon ETHYLENE
A gaseous organic compound used in chemical reactions to make other chemicals. It is used in polymerization,
oxidation and halogenation.

PETROCHEMICAL
A chemical product derived from petroleum that can also be obtained from other fossil fuels such as coal or natural
gas.

PROPYLENE
An unsaturated organic compound used in the production of polypropylene, a versatile polymer used in packaging
and other plastic products.

Glossary BARRIERS TO ENTRY
High barriers to entry mean that new companies struggle to enter an industry, while low barriers mean it is easy for
new companies to enter an industry.

CAPITAL INTENSITY
Compares the amount of money spent on capital (plant, machinery and equipment) with that spent on labour.
IBISWorld uses the ratio of depreciation to wages as a proxy for capital intensity. High capital intensity is more than
$0.333 of capital to $1 of labour; medium is $0.125 to $0.333 of capital to $1 of labour; low is less than $0.125 of
capital for every $1 of labour.

CONSTANT PRICES
The dollar figures in the Key Statistics table, including forecasts, are adjusted for inflation using the current year (i.e.
year published) as the base year. This removes the impact of changes in the purchasing power of the dollar, leaving
only the "real" growth or decline in industry metrics. The inflation adjustments in IBISWorld’s reports are made using
Statistics Canada's implicit GDP price deflator.

DOMESTIC DEMAND
Spending on industry goods and services within Canada, regardless of their country of origin. It is derived by adding
imports to industry revenue, and then subtracting exports.

EMPLOYMENT
The number of permanent, part-time, temporary and casual employees, working proprietors, partners, managers
and executives within the industry.

ENTERPRISE
A division that is separately managed and keeps management accounts. Each enterprise consists of one or more
establishments that are under common ownership or control.

ESTABLISHMENT
The smallest type of accounting unit within an enterprise, an establishment is a single physical location where
business is conducted or where services or industrial operations are performed. Multiple establishments under
common control make up an enterprise.

EXPORTS
Total value of industry goods and services sold by Canadian companies to customers abroad.

IMPORTS
Total value of industry goods and services brought in from foreign countries to be sold in Canada.

INDUSTRY CONCENTRATION
An indicator of the dominance of the top four players in an industry. Concentration is considered high if the top
players account for more than 70% of industry revenue. Medium is 40% to 70% of industry revenue. Low is less
than 40%.
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INDUSTRY REVENUE
The total sales of industry goods and services (exclusive of excise and sales tax); subsidies on production; all other
operating income from outside the firm (such as commission income, repair and service income, and rent, leasing
and hiring income); and capital work done by rental or lease. Receipts from interest royalties, dividends and the sale
of fixed tangible assets are excluded.

INDUSTRY VALUE ADDED
The market value of goods and services produced by the industry minus the cost of goods and services used in
production. IVA is also described as the industry's contribution to GDP, or profit plus wages and depreciation.

INTERNATIONAL TRADE
The level of international trade is determined by ratios of exports to revenue and imports to domestic demand. For
exports/revenue: low is less than 5%; medium is 5% to 20%; and high is more than 20%. Imports/domestic demand:
low is less than 5%; medium is 5% to 35%; and high is more than 35%.

LIFE CYCLE
All industries go through periods of growth, maturity and decline. IBISWorld determines an industry's life cycle by
considering its growth rate (measured by IVA) compared with GDP; the growth rate of the number of establishments;
the amount of change the industry's products are undergoing; the rate of technological change; and the level of
customer acceptance of industry products and services.

NONEMPLOYING ESTABLISHMENT
Businesses with no paid employment or payroll, also known as nonemployers. These are mostly set up by self-
employed individuals.

PROFIT
IBISWorld uses earnings before interest and tax (EBIT) as an indicator of a company’s profitability. It is calculated as
revenue minus expenses, excluding interest and tax.

REGIONS
Prairies | AB, SK, MB
Atlantic | NB, NS, PE, NL
Territories | YT, NT, NU

VOLATILITY
The level of volatility is determined by averaging the absolute change in revenue in each of the past five years.
Volatility levels: very high is more than ±20%; high volatility is ±10% to ±20%; moderate volatility is ±3% to ±10%;
and low volatility is less than ±3%.

WAGES
The gross total wages and salaries of all employees in the industry.
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